Subcutaneous formalin enhances outflow of met-enkephalin- and cholecystokinin-like materials in the rat nucleus accumbens.
Using the microdialysis technique, the present study investigated the effects of a noxious stimulation on the extracellular levels of met-enkephalin and (sulfated octapeptide) cholecystokinin-like materials in the nucleus accumbens of freely moving rats. Injection of 50 microl of 5% formalin into the forepaw produced pain-related behaviours associated with an immediate and sustained (for approximately 2 h) increase (+27%) in the outflow of met-enkephalin-like material within the nucleus accumbens. This treatment also progressively enhanced the local outflow of cholecystokinin-like material that reached 200%-250% of the basal level at the end of the experiment, i.e. 4.5 h after formalin administration. Because naloxone (1.5 mg/kg i.p., 10 min prior to formalin injection) prevented the latter effect, it can be inferred that noxious stimulation-induced activation of cholecystokininergic neurotransmission in the nucleus accumbens probably resulted from the preceding activation of opioidergic systems. These data suggest that the nucleus accumbens may be another structure where interactions between opioids and cholecystokinin play a key role in the control of pain-processing mechanisms.